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resultsobtainedfrom the investigationi dicatedconclusivelythatPlastiphaltmixescanbeproducedusingcurrent
technology,whilstutilisingselectedrecycledwastesand still havebetterstrengthanddurabilitypropertiescomparedto
conventionalbituminousmixes.In thispaper,furtherwork is presenteddescribinglaboratoryinvestigationsintoutilising
therecycledwasteplastics in otherflexible pavementstructure,i.e. the applicationin StressAbsorbing Membrane
Interlayers(SAM I' s).
Inthisinvestigation,recycledwasteplastics,limestonesand,andOrdinaryPortlandcement(asfiller) werecombined
invariousproportionsand mixedwith a rangeof bitumencontentstoformulateSAMl's. The objectiveof SAMl's is to
delaytheonsetof reflectivecrackingwhichis a verycommonformoffailurein bituminousroadsurfacingsoverlaying
distressedbases.Thefirst componentof theinvestigationwasto optimisemixproportionssoas to overcometliepotential
shrinkageproblemsof theLDPE (plastictype)component.A satisfactorybituminousSAMI wasthusproducedcontaining
28%byvolumeof LDPE. Flexuralfatiguetestsweresubsequentlycarriedouton Hot RolledAsphalt(HRA)beams
overlayingLDPE SAMI mixesandtheresultswerecomparedtofull depthHRAcontrolbeamsandtobeamswithSand




The growing urbanity has brought with it
increasingcommercialtrafficcausingroadpavements
todeterioratefaster than anticipated.This has
culminatedin the upsurgeof researchactivitiesin
pavementmaterialsin generalandasphaltmixturesin







durabilityof a pavementis reflectedby theproportion
inwhichbinder,aggregateandadditiveareblended.
On theotherhand,it hasalso beenestablished
thatforagivendefectinanasphaltpavement,there
aremyriadof causaleffects.Ravellingof a surface
































solid waste,havebeeninvestigatedat the Civil
EngineeringMaterialsUnit (CEMU), theUniversity
of Leedsasapartialaggregater placementforusein
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30% by volumeof the composites(Zooroband
Suparma,2000and2000b).Thesuccessfuloutcome
of theproject,especiallytheincorporationfrecycled
wasteLDPE plasticsin the AsphalticConcrete,
promptedusattheCEMU toconsidertheuseof such
wastederivedplasticsin other road pavement
applications.Furtherapplicationswasinvestigatedi.e.
theuseof recycledwasteLDPE asa constituentof
StressAbsorbingMembraneInterlayers(SAMI).






materials. Road surfaces undergo functional
deterioration cetheyareopentotrafficwithcracks








An areaof majorconcernis theoverlayof old













experiencea varietyof stressesasa resultof traffic










Fatigue.This is dueto thepavementhavin
carriedcumulativetrafficbeyondthe limitofi

















variation in bearingcapacity,weak spotsin
longitudinaljointsbetweenadjacentpavinglanesand
slippagebetweenlayersdue to lack of proper
bonding.Cracksmay result from each of these
circumstancesundertheactionoftraffic.






































fractureparametersA andn for anoverlaymixtureare
knownthe Paris and Erdoganlaw can be usedto
predictoverlaylife againstreflectioncracking.
3.Reviewof methodsusedto inhibit reflective
crackingin road pavement
Historicallythickeroverlayshavebeenresorted













membranesto tackle the problemof reflection





originalconditionin lessthan6 monthsof its laying
(Rust,1986).







wasconcludedthatit appearsan overlayof 50mm
minimumis necessaryfor substantialdelay of
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Compositesystemscontainingstressrelieving






layer and the choice dependson the product.
Examplesaretackcoat,binderlayer,slurrysealand







2) To providea flexible layer able to deform
horizontallywithoutbreakinginordertoallowthe
largemovementstakingplaceinthevicinityofthe
crack. This is the case for impregnated
nonwovens,SAM!'sandsandasphalt;and
To provideawaterproofingfunctionandkeeping









of AC overlayswithinterlayersdevelopeda system
calledInterlayerStressAbsorbingComposite(ISAC)
Layer.Thisis comprisedof avisco-elasticmembrane























The recyclingprocessmay afford considerable
savingsintermsoftheoverlaymaterial(Rust,1986).






































least4 hourspriorto mixingat 150°C.The lOO-pen
bitumenwas preheatedfor 2 hoursat 150°Cand
finallytheLDPE pelletswerepreheatedfor only 1








One of the main concernswhen utilising
recycledwasteplasticsin bituminouscomposites,





pelletswhich showedno shrinkage.The results
indicatedthattherewasnoshrinkageofthespecimens
containing35% by volumeLDPE pelletsat 10%
bitumencontent.Thiscompositionwasselectedasthe
SAMI mixtureforfurthereflectivecrackingtests.








proportionof filler and bitumen.Therefore,the
bitumencontentof theSand/AsphaltSAMt mixture
remainedat 10%by massof totalmixture.Figure4





ability to delay reflectivecracking,the fatigue
assemblyshowninFigure5wasused.To achievethe
aboveobjective,the fatigueperformanceof HRA





of a selectedSAMI mixturein delayingreflection
cracking.The 35/14-HRAmixturecontained14mm
maximumaggregatesize and consistedof 35%
limestonecoarseaggregates,55%naturalquartzitic
sandand 10%OPC filler, blendedwith7.5%50-
penetrationgradebitumen.
Table1. AggregatecompositionofSAMI mixtures,percentbymass.




Gravity A B C D E F G H
LDPE 0.87 7.3 9.5 11.9 14.5 17.4 20.5 24.0 32.2
Sand 2.70 78.8 76.9 74.9 72.6 70.2 67.5 64.6 57.7
OPCFiller 3.18 13.9 13.6 13.2 12.8 12.4 11.9 11.4 10.2
SGmixcdaggregate 2.383 2.288 2.194 2.099 2.004 1.909 1.815 1.626
































of the fatiguelinesprovidesan indicationof tlr
relativefatigueperformance.
A betterassessmentof the fatiguelife ofa
bituminousmixturewouldbeto measuretheiniti~
strainlevelthatis generatedduringinitialpulsesof
loadingand relatethatto fatiguelife. Usingtll








of largestrainbuildup anda secondarypartthat













theLDPE SAMI wereverysimilar.On theother
hand,thenumberof cyclesto failure(Nr) for the
LDPE SAM! beamsatthesamestresslevelwere
highercomparedto thefull depthHRA beams.The
Sand/Asphalt-SAMIbeamshadmuchhigherinitial
tensilestrainvaluesandasa resultlowernumberof
pulsesto failure,indicatinga reductionin beam
stiffness.This impliesthatcrackpropagationwould





























0% I LOP&SAMI Sanci'AsJDalt-SAMI
Ii!IBitumen 10.00 7.8
copc 11.54 9.1
C Sand 65.38 83.1
DLOPE 13.09
Efficiencyof beamspecimen









where:(Nmax)s= the numberof cyclesneededto

























behaviourof the beamsincorporatingthe LDPE






theplasticpelletsdo playa significantrole in the
improvedfatiguelife of theLDPE SAMI beams.
Furthermorethe fact thatthe SandiAsphalt-SAMI
whichadthesamebitumencontentandgradeasthe
LDPESAMI did notshowsuchimprovementis a
pointerto thisclaim.The SAMI materialis more
capableof dissipatingtheenergyresultingfromthe
cracktipduringthepassageof trafficoncrackedroad




wasup to andincluding28%by volumeof the
totalSAMI mixture(13%by mass).However





specimenscomposedof theLDPE SAMI mix,the
higherstabilityandflow (andto a minorextent,
the bitumencontent)valuesof the SAMI






3. Asphaltbeamsreinforcedwith a thin layerof
LDPE SAMI outperformedthefull depthasphalt














in Preventionof ReflectiveCracking in
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designand investigationof the propertiesof
continuously graded Asphaltic Concrete
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